It was shown recently that a sizable areal density of midgap states exists on a (110} surface of a d, 2 2-wave superconductor [C.-R. Hu, Phys. Rev. Lett. 72, 1526Lett. 72, (1994 
in our coordinate system. Equation (1) is then satisfied if Ag(2k k»)e b, gA +4hqk k e which leads to the following solution for each k:
for the orthorhombic structure, where X. is a real parameter. Therefore there exists a small (in general extended) s-wave component in the order parameter. To study the effect of this change alone we assume the surface normal of the superconductor be still at 45' with the [100]direction in the ah plane, and only let the order parameter be changed as given above. The order parameter on the Fermi surface will then have the form khp Ap(2kxk») in our chosen coordinate system. Since this order parameter is real, the Theorem proved above can also be applied here. Therefore, the midgap states are the only bound states within the gap (assuming that the pair-potential order parameter is not drastically suppressed near the surface). 
